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Is there an inertia due to the supersymmetry
G Ter-Kazarian∗
Byurakan Astrophysical Observatory
Byurakan 378433, Aragatsotn District, Armenia
We derive a standard Lorentz code (SLC) of motion by exploring rigid double transformations
of, so-called, master space-induced supersymmetry (MS-SUSY), subject to certain rules. The renor-
malizable and actually finite flat-space field theories with Nmax = 4 supersymmetries in four dimen-
sions, if only such symmetries are fundamental to nature, yield the possible extension of Lorentz
code (ELC), at which the SLC violating new physics appears. In the framework of local MS-SUSY,
we address the inertial effects. We argue that a space-time deformation of MS is the origin of inertia
effects that can be observed by us. We go beyond the hypothesis of locality. This allows to improve
the relevant geometrical structures referred to the noninertial frame in Minkowski space for an arbi-
trary velocities and characteristic acceleration lengths. This framework furnishes justification for the
introduction of the weak principle of equivalence, i.e., the universality of free fall. The implications
of the inertia effects in the more general post-Riemannian geometry are briefly discussed.
PACS numbers: 11.30.Pb, 12.60.Jv, 11.30.Cp, 04.65.+e
I. INTRODUCTION
The principle of inertia, whose origin can be traced back to the works developed by Galileo [1] and Newton [2], is one
of the fundamental principles of the classical mechanics. This governs the uniform motion of a body and describes how
it is affected by applied forces. The universality of gravitation and inertia attribute to the geometry but as having a
different natures. However, despite the advocated success of general relativity (GR), the problem of inertia stood open
and that this is still an unknown exciting problem to be challenged. The inertia effects cannot be in full generality
identified with gravity within GR as it was proposed by Einstein in 1918 [3], because there are many experimental
controversies to question the validity of such a description, for details see e.g. [4] and references therein. The model
discussed in the latter illustrates the problems of inertia effects, but it also hints at a possible solution. We will not be
concerned with the actual details of this model here, but only use it as a backdrop to explore first the SLC in a new
perspective of rigid double transformations of, so-called, master space-induced supersymmetry (MS-SUSY), subject
to certain rules. The theories with extended Nmax = 4 supersymmetries, namely N = 4 super-Yang-Mills theories, if
only such symmetries are fundamental to nature, lead to the model of ELC in case of the apparent violations of SLC,
the possible manifestations of which arise in a similar way in all particle sectors. We show that in the ELC-framework
the propagation of the superluminal particle could be consistent with causality, and give a justification of forbiddance
of Vavilov-Cherenkov radiation/or analog processes in vacuum. However, we must be careful about the physical
relevance of the standard theory of extended supersymmetry which does not allow for chiral fermions, and that its
spectrum in no way resembles that of the observed in nature [12]. Consequently, in the framework of local MS-SUSY,
we address the accelerated motion, while, unlike gravitation, a curvature of space-time now arises entirely due to the
inertial properties of the Lorentz-rotated frame of interest, i.e. a fictitious gravitation which can be globally removed
by appropriate coordinate transformations. The only source of graviton and gravitino, therefore, is the acceleration
of a particle. This paper is organized as follows. In the next section, we explain our idea of what is the MS. In
section 3, we give a hard look at MS. The MS-SUSY is dealt with in section 4. In section 5, the complementary
approach is developed where the SLC and ELC are derived. More about the accelerated motion is said in section
6, this time in the presence of the local MS-SUSY. In section 7 we briefly discuss the inertia effects. We go then
beyond the hypothesis of locality in subsections A-C. We compute the improved metric and other relevant geometrical
structures in noninertial system of arbitrary accelerating and rotating observer in Minkowski space-time. The case
of semi-Riemann background space V4 is studied in subsection D, whereas we give justification for the introduction
of the weak principle of equivalence (WPE) on the theoretical basis, which establishes the independence of free-fall
trajectories of the internal composition and structure of bodies. The implications of the inertial effects in the more
general post-Riemannian geometry are briefly discussed in subsection E. The concluding remarks are presented in
section 8. We will be brief and often ruthlessly suppress the indices without notice. Unless otherwise stated we take
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2natural units, h = c = 1.
II. PRELIMINARIES: A FIRST GLANCE AT MS
With regard now to our original question as to the understanding of the physical processes that underly the motion,
we tackle the problem in the framework of quantum field theory. Let us consider functional integrals for a quantum-
mechanical system with one degree of freedom. Denote by x(t) the position operator in the Heisenberg picture, and
by |x, t > its eigenstates. The probability amplitude that a particle which was at x at time t will be at point x′ at
time t′, also called the Schwinger transformation function for these points, is F (x′t′;xt) =< x′t′ |xt >. For a particle
moving through the two infinitesimally closed points of original space, this in somehow or other implies the elementary
act consisting of the annihilation of a particle at the point x and time t and, subsequently, its creation at the point x′
and time t′. The particle can move with different velocities which indicates to existence of the intermediate, so-called,
motion state. Then the annihilation of a particle at point x and time t can intuitively be understood as the transition
from the initial state |x, t > to the intermediate motion state, |x, t >, yet unknown, where x(t) represent atomic
element of idealized motion point event. Meanwhile, the creation of a particle at infinitesimally closed final point x′
and time t′ means the subsequent transition from the intermediate motion state, |x, t >, to the final state, |x′, t′ >.
So, the Schwinger transformation function for two infinitesimally closed points is written in terms of annihilation and
creation processes of a particle as
F (x′t′;xt) =
∫
dx < x′t′ |x t >< x t |xt > . (1)
It should be emphasized that since we do not understand the phenomenon of motion, then here it must suffice to
expect that the state functions |x, t > and |x, t > are quite different. Therefore, the intermediate motion state, |x, t >,
can be defined on say motion space, M , the points x(t) of which are all the motion atomic elements, (x(t) ∈M). To
express Schwinger transformation function, F , as a path integral, we divide the finite time interval into n+1 intervals:
t = t0, t1, . . . , tn+1 = t
′; tk = t0+kε, where ε can be made arbitrarily small by increasing n. In the limit n→∞, by
virtue of (1), F becomes an operational definition of the path integral. Hence, in general, in addition to background
4D Minkowski space M4, also a background motion space M , or say master space, MS (≡ M) is required. So, we
now conceive of the two different spaces M4 and MS, where the geometry of MS is a new physical entity, with degrees
of freedom and a dynamics of its own. The above example (1) imposes a constraint upon MS that it was embedded
in M4 as an indispensable individual companion to the particle, without relation to the other matter. In going into
practical details, we further adopt the model discussed recently in reference [4], which illustrates the problems of
inertia effects, but it also hints at a possible solution. In accord, MS is not measurable directly, but it was argued
that a deformation (also see [5]) of MS is the origin of inertia effects that can be observed by us. In general case of 3D
motion in M4, following [4], a flat MS is the 2D Minkowski space M 2 (see next section). In deriving the final step,
we should compare and contrast the particle states of quantum fields defined on the background spaces M4 and M 2,
forming a basis in the Hilbert space. It is quite clear that the following properties, being the essence of the chain of
transformations (1) for the finite time interval, hold:
1. There should be a particular way of going from each point xi−1(ti−1) ∈ M4 to the intermediate motion point
x i−1(t i−1) ∈M 2 and back xi(ti) ∈M4, such that the net result of each atomic double transformations is as if we had
operated with a space-time translation on the original space M4. So, the symmetry we are looking for must mix the
particle quantum states during the motion in order to reproduce the central relationship between the two successive
transformations of this symmetry and the generators of space-time translations. Namely, the subsequent operation of
two finite transformations will induce a translation in space and time of the states on which they operate.
2. These successive transformations induce in M4 the inhomogeneous Lorentz group, or Poincare´ group, and that
a unitary linear transformation |x, t >→ U(Λ, a)|x, t > on vectors in the physical Hilbert space.
Thus, the underlying algebraic structure of this symmetry generators closes with the algebra of translations on
the original space M4 in a way that it can then be summarized as a non-trivial extension of the Poincare´ group
algebra, including the generators of translations. The only symmetry possessing such properties is the supersymmetry
(SUSY), see e.g. [6]-[23], which is accepted as a legitimate feature of nature, although it has never been experimentally
observed. Certainly we now need to modify the standard theory to have MS-SUSY, involving a superspace which is
an enlargement of a direct sum of background spaces M4 ⊕M 2 by the inclusion of additional fermion coordinates.
Thereby an attempt will be made to treat the uniform motion of a particle as a complex process of the global (or
rigid) MS-SUSY double transformations. Namely a particle undergoes to an infinite number of successive transitions
from M4 to M 2 and back going permanently through fermion-boson transformations, which can be interpreted as its
creation and annihilation processes occurring in M4 or M 2. We derive the Lorentz code of motion in terms of spinors
referred to MS. This allows to introduce the physical finite time interval between two events, as integer number of
3the duration time of atomic double transition of a particle from M4 and back. While all the particles are living on
M4, their superpartners can be viewed as living on M 2.
III. A HARD LOOK AT MS
Following [4], we assume that a flat MS is the 2D Minkowski space:
M 2 = R
1
(+) ⊕R1(−). (2)
The ingredient 1D-space R1m is spanned by the coordinates η
m. The following notational conventions are used
throughout this paper: all magnitudes related to the space M 2 will be underlined. In particular, the underlined
lower case Latin letters m,n, ... = (±) denote the world indices related to M 2. The metric in M 2 is
g = g(em, en)ϑ
m ⊗ ϑn, (3)
where ϑm = dηm is the infinitesimal displacement. The basis em at the point of interest in M 2 is consisted of the
two real null vectors:
g(em, en) ≡< em, en >= ∗omn, (∗omn) =
(
0 1
1 0
)
. (4)
The norm, id ≡ dηˆ, given in the basis (4) reads id = eϑ = em ⊗ ϑm, where id is the tautological tensor field of type
(1,1), e is a shorthand for the collection of the 2-tuplet (e(+), e(−)), and ϑ =
(
ϑ(+)
ϑ(−)
)
. We may equivalently use a
temporal q0 ∈ T 1 and a spatial q1 ∈ R1 variables qr(q0, q1)(r = 0, 1), such that
M 2 = R
1 ⊕ T 1. (5)
The norm, id, now can be rewritten in terms of displacement, dqr, as
id = dqˆ = e0 ⊗ dq0 + e1 ⊗ dq1, (6)
where e0 and e1 are, respectively, the temporal and spatial basis vectors:
e0 =
1√
2
(
e(+) + e(−)
)
, e1 =
1√
2
(
e(+) − e(−)
)
,
g(er, es) ≡< er, es >= ors, (ors) =
(
1 0
0 −1
)
.
(7)
The M 2-companion is smoothly (injective and continuous) embedded in the M4. Suppose the position of the particle
in the background M4 space is specified by the coordinates x
m(s) (m = 0, 1, 2, 3)(x0 = t) with respect to the axes of
the inertial system S(4). Then, a smooth map f : M2 −→ M4 is defined to be an immersion - an embedding which
is a function that is a homeomorphism onto its image:
q0 = 1√
2
(
η(+) + η(−)
)
= t, q1 = 1√
2
(
η(+) − η(−)) = |~x|. (8)
To motivate why is the MS two dimensional, we note that only two dimensional constructions of real null vectors (7)
are allowed as the basis at given point in MS, which can be embedded in the (3+1)-dimensional spacetime. This
theory is mathematically somewhat similar to the more recent membrane theory, so the M 2 can be viewed as 2D
space living on the 4D world sheet. Given the inertial frame S(4) in M4, we may define the corresponding inertial
frame S(2) used by the non-accelerated observer for the position q
r of a free particle in flat M 2. Thereby the time
axes of the two systems S(2) and S4 coincide in direction and that the time coordinates are taken the same, q
0 = t.
For the case at hand,
v(±) = dη
(±)
dq0 =
1√
2
(1± vq), vq = dq
1
dq0 = |~v| = |d~xdt |. (9)
So the particle may be viewed as moving simultaneously in M4 and M 2. Hence, given the inertial frames S(4), S
′
(4),
S′′(4),... in M4, in this manner we may define the corresponding inertial frames S(2), S
′
(2), S
′′
(2),... in M2. Suppose the
elements of the Hilbert space can be generated by the action of field-valued operators φ(x) (χ(x), A(x)) (x ∈ M4),
4where χ(x) is the Weyl fermion and A(x) is the complex scalar bosonic field defined on M4, and accordingly, of
field-valued operators φ(η) (χ(η), A(η)) (η ∈ M2), where χ(η) is the Weyl fermion and A(η) is the complex scalar
bosonic field defined on M 2, on a translationally invariant vacuum:
|x >= φ(x)|0 >, |x1, x2 >= φ(x1)φ(x2)|0 > referring to M4,
|η >= φ(η)|0 >, |η1, η2 >= φ(η1)φ(η2)|0 > referring to M 2, (10)
etc. The displacement of the field takes the form
φ(x1 + x2) = e
ixm2 Pm φ(x1) e
−ixm2 Pm , φ(η1 + η2) = eiη
m
2 Pm φ(η1) e
−iηm2 Pm , (11)
where Pm = i∂m is the generator of translations on quantum fields φ(x), and P m = i∂m is the generator of translations
on quantum fields φ(η) ≡ φ(t, q1). According to the embedding map (8), the relation between the fields φ(x) and φ(η)
can be given by the a proper orthochronous Lorentz transformation. For a field of spin-~S, the general transformation
law reads
φ′α(x
′) =M βα φβ(x) = exp
(− 12θmnSmn) βα φβ(x) = exp(−i~θ · ~S − i~ζ · ~K) βα φβ(x), (12)
where ~θ is the rotation angle about an axis ~n (~θ ≡ θ~n), and ~ζ is the boost vector ~ζ ≡ ~ev ·tanh−1 β, provided ~ev ≡ ~v/|~v|,
β ≡ |~v|/c, θi ≡ (1/2)εijk θk (i, j, k = 1, 2, 3), and ζi ≡ θi0 = −θ0i. The antisymmetric tensor Smn = −Snm, satisfying
the commutation relations of the SL(2.C), is the (finite-dimensional) irreducible matrix representations of the Lie
algebra of the Lorentz group, and α and β label the components of the matrix representation space, the dimension
of which is related to the spin Si ≡ (1/2)εijk Sk of the particle. The spin ~S generates three-dimensional rotations
in space and the Ki ≡ S0i generate the Lorentz-boosts. The fields of spin-zero (~S = ~K = 0) scalar field A(x) and
spin-one An(x), corresponding to the (1/2.1/2) representation, transform under a general Lorentz transformation as
A(η) = A(x), spin 0; Am(η) = Λmn A
n(x), spin 1, (13)
where the Lorentz transformation is written as
Λmn(M) ≡ 12 Tr
(
σmMσnM
†) , (14)
provided, σm ≡ (I2, ~σ), ~σ are Pauli spin matrices. A two-component (1/2, 0) Weyl fermion χβ(x) transforms under
Lorentz transformation, in accord to embedding map (8), as
χβ(x) −→ χα(η) = (MR) βα χβ(x), α, β = 1, 2 (15)
where the rotation matrix is given as
MR = e
i 12σ2θ2ei
1
2σ3θ3 . (16)
The matrix MR corresponds to the rotation of an hermitian 2× 2 matrix pnσn:
pmq σm =MR p
nσnM
†
R, (17)
by the angles θ3 and θ2 about the axes n3 and n2, respectively, where the standard momentum is p
n ≡
m(chβ, shβ sin θ2 cos θ3, shβ sin θ2 sin θ3, shβ cos θ2), and p
m
q is p
m
q ≡ m(chβ, 0, 0, shβ). According to (15), a two-
component (0, 1/2) Weyl spinor field is denoted by χ¯β˙(x), and transforms as
χ¯β˙(x) −→ χ¯α˙(η) = (M−1R )†α˙β˙ χ¯β˙(x), α˙, β˙ = 1, 2 (18)
where we have used (M †)β˙α˙ = (M
∗) β˙α˙ . The so-called ’dotted’ indices have been introduced to distinguish the (0, 1/2)
representation from the (1/2, 0) representation. The bar over the spinor is a convention that this is the (0, 1/2)-
representation. The infinitesimal Lorentz transformation matrices for the (1/2, 0) and (0, 1/2) representations,
M ≃ I2 − i2~θ · ~σ − 12~ζ · ~σ, for (12 , 0); (M−1)† ≃ I2 − i2~θ · ~σ + 12~ζ · ~σ, for (0, 12 ) (19)
give Smn = σmn for the (1/2, 0) representation and Smn = σ¯mn for the (0, 1/2) representation, where the bilinear
covariants that transform as a Lorentz second-rank tensor read
(σmn) βα ≡ i4 (σmαα˙ σ¯nα˙β − σnαα˙ σ¯mα˙β), (σ¯mn)α˙β˙ ≡ i4 (σ¯mα˙α σnαβ˙ − σ¯nα˙α σmαβ˙), (20)
provided σ¯m ≡ (I2; −~σ), (σm ∗)αβ˙ = σmβα˙ and (σ¯m ∗)α˙β = σ¯mβ˙α.
5IV. MS-SUSY
As alluded to above, a creation of a particle in M 2 means its transition from M4 to M 2, while an annihilation
of a particle in M 2 means vice versa. The same interpretation holds for the creation and annihilation processes in
M4. Since all fermionic and bosonic states, taken together, form a basis in the Hilbert space, the basis vectors in the
Hilbert space, therefore, can be written in the form |n b, nf > or |nb, n f >, where the boson and fermion occupation
numbers are nb or n b (= 0, 1, ...,∞) and nf or n f (= 0, 1). So, we may construct the quantum operators, (q†, q†) and
(q, q), which replace bosons by fermions and fermions by bosons, respectively,
q† |n b, nf >−→ |n b − 1, nf + 1 >, q |n b, nf >−→ |n b + 1, nf − 1 >, (21)
and that
q† |nb, n f >−→ |nb − 1, n f + 1 >, q |nb, n f >−→ |nb + 1, n f − 1 > . (22)
This framework combines bosonic and fermionic states on the same footing, rotating them into each other under the
action of operators q and q. Consider two pairs of creation and annihilation operators (b†, b) and (f †, f) for bosons
and fermions, respectively, referred to the background spaceM4, as well as (b
†, b) and (f †, f) for bosons and fermions,
respectively, related to the background master space M 2. Putting two operators in one B = (b or b) and F = (f or
f), the canonical quantization rules can be written most elegantly as
[B, B†] = 1; {F, F †} = 1; [B, B] = [B†, B†] = {F, F} =
{F †, F †} = [B, F ] = [B, F †] = [B†, F ] = [B†, F †] = 0, (23)
where we note that δijδ
3(~p− ~p′) and δijδ3(~pq− ~p′q) are the unit element 1 of the convolution product *, and according
to embedding map (8) we have pq = ±|~p| and p′q = ±|~p′|. The operators q and q can be constructed as
q† = q0 b f †, q = q0, b
†f, q† = q0 b f
†, q = q0 b†f. (24)
So, we may refer the action of the supercharge operators q and q† to the background space M4, having applied in the
chain of following transformations of fermion χ (accompanied with the auxiliary field F as it will be seen later on) to
boson A, defined on M 2:
· · · −→ χ(F ) −→ A −→ χ(F ) −→ A −→ χ(F ) −→ · · · (25)
Respectively, we may refer the action of the supercharge operators q and q† to the M 2, having applied in the chain of
following transformations of fermion χ (accompanied with the auxiliary field F ) to boson A, defined on the background
space M4:
· · · −→ χ(F ) −→ A −→ χ(F ) −→ A −→ χ(F ) −→ · · · (26)
Written in one notation, Q = (q or q), the operators (24) become
Q = q0B
†F = (q or q), Q† = q0BF † = (q† or q†). (27)
Due to nilpotent fermionic operators F 2 = (F †)2 = 0, the operators Q and Q† also are nilpotent: Q2 = (Q†)2 = 0.
Hence, the quantum system can be described in one notation by the selfadjoint Hamiltonian H = (Hq ≡ {q†, q} or
Hq ≡ {q†, q}), and that the generators Q and Q† satisfy an algebra of anticommutation and commutation relations:
H = {Q†, Q} ≥ 0; [H, Q] = [H, Q†] = 0. (28)
This is a sum of Hamiltonian of bosonic and fermionic noninteracting oscillators, which decouples, for Q = q, into
Hq = q
2
0 (b
†b+ f †f) = q20 (b
†b+ 12 ) + q
2
0 (f
†f − 12 ) ≡ Hb +Hf , (29)
or, for Q = q, into
Hq = q
2
0 (b
†b+ f†f) = q20 (b
†b+ 12 ) + q
2
0 (f
†f − 12 ) ≡ Hb +Hf , (30)
6with the corresponding energies:
Eq = q20 (nb +
1
2 ) + q
2
0 (nf − 12 ), Eq = q20 (nb + 12 ) + q20 (nf − 12 ). (31)
This formalism manifests its practical and technical virtue in the proposed algebra (28), which becomes more clear
in a normalization q0 =
√
m:
{Q†, Q} = 2m; {Q, Q} = {Q†, Q†} = 0. (32)
The latter has underlying algebraic structure of the superalgebra for massive one-particle states in the rest frame of
N = 1 SUSY theory without central charges, see e.g. [6]-[23]. This is rather technical topic, and it requires care to do
correctly. In what follows we only give a brief sketch. The extension of the MS-SUSY superalgebra (32) in general
case when ~p = i~∂ 6= 0 in M4 or pq = i∂q 6= 0 in M 2, and assuming that the resulting motion of a particle in M4
is governed by the Lorentz symmetries, the MS-SUSY algebra can then be summarized as a non-trivial extension
of the Poincare´ group algebra thus of the commutation relations of the bosonic generators of four momenta and six
Lorentz generators referred to M4. Moreover, if there are several spinor generators Q
i
α with i = 1, ..., N - theory with
N−extended supersymmetry, can be written as a graded Lie algebra (GLA) of SUSY field theories, with commuting
and anticommuting generators:
{Q iα , Q¯j α˙} = 2δij σmˆαα˙ pmˆ; [pmˆ, Q iα ] = [pmˆ, Q¯j α˙] = 0,
{Q iα , Q jβ } = {Q¯i α˙, Q¯j β˙} = 0; [pmˆ, pnˆ] = 0.
(33)
Here σ(±) = (1/2)(σo ± σ3), and in order to trace a maximal resemblance in outward appearance to the standard
SUSY theories, we set one notation mˆ = (m if Q = q, or m if Q = q), no sum over mˆ, and as before the indices
α and α˙ go over 1 and 2. So for both supercharges, q and q, we get a supersymmetric models, respectively:
{q iα , q¯j α˙} = 2δij σmαα˙ pm; [pm, q iα ] = [pm, q¯j α˙] = 0,
{q iα , q jβ } = {q¯i α˙, q¯j β˙} = 0; [pm, pn] = 0.
(34)
and
{q i
α
, q¯j α˙} = 2δij σmαα˙ pm; [pm, q iα ] = [pm, q¯
j
α˙] = 0,
{q i
α
, q j
β
} = {q¯i α˙, q¯j β˙} = 0; [pm, pn] = 0.
(35)
For the self-contained arguments, we should emphasize the crucial differences between the MS-induced SUSY and the
standard theories as follows:
1) The standard theory can be realized only as a spontaneously broken symmetry since the experiments do not show
elementary particles to be accompanied by superpartners with different spin but identical mass. The MS-SUSY, in
contrary, can only be realized as an unbroken supersymmetry.
2) In the standard theory, the Q’s operate on the fields defined on the single M4 space. It is why the result of a
Lorentz transformation in M4 followed by a supersymmetry transformation is different from that when the order of
the transformations is reversed [12]. But, in the MS-SUSY theory, the Q’s ((24), (27)) operate on the fields defined
on both M4 and M 2 spaces, fulfilling a transition of a particle between these spaces (M4 ⇋M 2). So after a Lorentz
transformation in M4 followed by a supersymmetry transformation (which, as we shall see below, now results to
uniform motion of a particle with initial constant velocity) we have a particle moving with changed constant velocity.
We obtain the same result if we reverse the order of the transformations, namely a Lorentz transformation changes
the initial velocity and a supersymmetry transformation followed by a Lorentz transformation just keep the uniform
motion with the changed velocity.
We shall forbear to write out further the unitary representations of supersymmetry, giving rise to the notion of
supermultiplets, as they are so well known. Also, unless otherwise stated we will not discuss the theories with N > 1,
because it is unlikely that they play any role in low-energy physics.
A. Wess-Zumino model
To obtain a feeling for this model we may consider first example of non-trivial linear representation of the MS-SUSY
algebra in analogy of the Wess-Zumino toy model [24], which has N = 1 and s0 = 0, and contains two spin states of a
massive Majorana spinor ψ(χ, χ) and two complex scalar fields A(A, A) and auxiliary fields F(F, F ), which provide
7in supersymmetry theory the fermionic and bosonic degrees of freedom to be equal. This model is instructive because
it contains the essential elements of the MS-induced SUSY. Let us first introduce four additional, anticommuting
(Grassmann) parameters ǫα(ξα, ξα) and ǫ¯α(ξ¯α, ξ¯
α
):
{ǫα, ǫβ} = {ǫ¯α, ǫ¯β} = {ǫα, ǫ¯β} = 0, {ǫα, Qβ} = · · · = [pmˆ, ǫα] = 0, (36)
which allow to write the algebra (33) (N = 1) in terms of commutators only:
[ǫQ, Q¯ǫ¯] = 2ǫσmˆǫ¯pmˆ, [ǫQ, ǫQ] = [Q¯ǫ¯, Q¯ǫ¯] = [p
mˆ, ǫQ] = [pmˆ, Q¯ǫ¯] = 0. (37)
Here we have dropped the indices ǫQ = ǫαQα and ǫ¯Q¯ = ǫ¯α˙Q¯
α˙. The infinitesimal supersymmetry transformations for
Q = q read
δξA = (ξq + ξ¯q¯)×A =
√
2ξχ,
δξχ = (ξq + ξ¯q¯)× χ = i
√
2σmξ¯∂mA+
√
2ξF,
δξF = (ξq + ξ¯q¯)× F = i
√
2ξ¯σ¯m∂mχ;
(38)
and for Q = q are in the form
δ ξA = (ξ q + ξ¯ q¯)×A =
√
2 ξ χ,
δ ξ χ = (ξ q + ξ¯ q¯)× χ = i
√
2 σm ξ¯ ∂mA+
√
2ξ F ,
δ ξ F = (ξ q + ξ¯ q¯)× F = i
√
2 ξ¯ σ¯m ∂m χ,
(39)
where according to (13) A = A. The first relation in (33) means that there should be a particular way of going
from one subspace (bosonic/fermionic) to the other and back, such that the net result is as if we had operator of
translation pmˆ on the original subspace. Actually, it can be checked that the supersymmetry transformations close
supersymmetry algebra:
[δǫ1 , δǫ2 ]A = −2i(ǫ1σmˆ ǫ¯2 − ǫ2σmˆǫ¯1) ∂mˆA, (40)
and likewise for ψ and F . In the framework of MS-SUSY theory, the Wess-Zumino model has the following La-
grangians:
LQ=q = L0 +mLm, LQ=q = L0 +mLm, (41)
provided,
L0 = i∂mχ¯σ¯mχ+A∗ A+ F ∗F, Lm = AF +A∗ F ∗ − 12χχ− 12 χ¯χ¯,L0 = i∂m χ¯σ¯mχ+A∗ A+ F ∗F , Lm = AF +A∗ F ∗ − 12χχ− 12 χ¯ χ¯,
(42)
where according to the embedding map (8), = and A = A. Whereupon, the equations of motion for the Weyl
spinor ψ and complex scalar A of the same mass m, are
iσ¯m ∂m χ+mχ¯ = 0, iσ¯
m ∂m χ+mχ¯ = 0,
F +mA∗ = 0, or F +mA∗ = 0,
A+mF ∗ = 0, A+mF ∗ = 0.
(a) (b)
(43)
By virtue of (25) and (26), respectively, (a) stands for Q = q (referring to the motion of a fermion, χ, in M4) and
(b) stands for Q = q (so, of a boson, A, in M4). Finally, the algebraic auxiliary field F can be eliminated to find
LQ=q = i∂mχ¯σ¯mχ− 12 (χχ+ χ¯χ¯) +A∗ A−m2A∗A,LQ=q = i∂m χ¯σ¯mχ− 12 (χχ+ χ¯ χ¯) +A∗ A−m2A∗A. (44)
B. General superfields
In the framework of standard generalization of the coset construction [25]-[30], we will take G = Gq ×Gq to be the
supergroup generated by the MS-SUSY algebra (33). Let the stability group H = Hq ×Hq be the Lorentz group (as
8to M4 and M 2), and we choose to keep all of G unbroken. Given G and H , we can construct the coset, G/H , by an
equivalence relation on the elements of G: Ω ∼ Ωh, where Ω = Ωq × Ωq ∈ G and h = hq × hq ∈ H , so that the
coset can be pictured as a section of a fiber bundle with total space, G, and fiber, H . So, the Maurer-Cartan form,
Ω−1dΩ, is valued in the Lie algebra of G, and transforms as follows under a rigid G transformation,
Ω −→ gΩh−1, Ω−1dΩ −→ h(Ω−1dΩ)h−1 − dh h−1, (45)
with g ∈ G. Also we consider a superspace which is an enlargement of M4 ⊕ M 2 (spanned by the coordinates
Xmˆ = (xm, ηm) by the inclusion of additional fermion coordinates Θα = (θα, θα) and Θ¯α˙ = (θ¯α˙, θ¯ α˙), as to (q, q),
respectively. But note that the relation between the two spinors θ and θ should be derived further from the embedding
map (8) (see next section). These spinors satisfy the following relations:
{Θα, Θβ} = {Θ¯α˙, Θ¯β˙} = {Θα, Θ¯β˙} = 0,
[xm, θα] = [xm, θ¯α˙] = 0, [η
m, θα] = [ηm, θ¯α˙] = 0.
(46)
and Θα∗ = Θ¯α˙. Points in superspace are then identified by the generalized coordinates zM = (Xmˆ, Θα, Θ¯α˙). In case
at hand we have then
Ω(X, Θ, Θ¯) = ei(−X
mˆpmˆ+Θ
αQα+Θ¯α˙Q¯
α˙) = Ωq(x, θ, θ¯)× Ωq(η, θ, θ¯), (47)
where we now imply a summation over mˆ, etc., such that
Ωq(x, θ, θ¯) = e
i(−xmpm+θαqα+θ¯α˙q¯α˙), Ωq(η, θ, θ¯) = e
i(−ηmpm+θαq
α
+θ¯ α˙q¯
α˙). (48)
Supersymmetry transformation will be defined as a translation in superspace, specified by the group element
g(0, ǫ, ǫ¯) = ei(ǫ
αQα+ǫ¯α˙Q¯
α˙) = gq(0, ξ, ξ¯)× gq(0, ξ, ξ¯) = ei(ξαqα+ξ¯α˙q¯α˙) × ei(ξ
αq
α
+ξ¯
α˙
q¯α˙), (49)
with corresponding anticommuting parameters ǫ = (ξ or ξ). To study the effect of supersymmetry transformations (45)
and h = 1, we consider
g(0, ǫ, ǫ¯)Ω(X, Θ, Θ¯) = ei(ǫ
αQα+ǫ¯α˙Q¯
α˙) ei(−X
mˆpmˆ+Θ
αQα+Θ¯α˙Q¯
α˙). (50)
The multiplication of two successive transformations can be computed with the help of the Baker-Campbell-Hausdorf
formula eAeB = eA+B+(1/2)[A,B]+···. Hence the transformation (50) induces the motion
g(0, ǫ, ǫ¯)Ω(Xmˆ, Θ, Θ¯) −→ (Xmˆ + iΘ σmˆ ǫ¯− i ǫ σmˆ Θ¯, Θ+ ǫ, Θ¯ + ǫ¯), (51)
namely,
gq(0, ξ, ξ¯)Ωq(x, θ, θ¯) −→ (xm + i θ σm ξ¯ − i ξ σm θ¯, θ + ξ, θ¯ + ξ¯),
gq(0, ξ, ξ¯)Ωq(η, θ, θ¯) −→ (ηm + i θ σm ξ¯ − i ξ σm θ¯, θ + ξ, θ¯ + ξ¯). (52)
The superfield Φ(zM ), which has a finite number of terms in its expansion in terms of Θ and Θ¯ owing to their
anticommuting property, can be considered as the generator of the various components of the supermultiplets. We
will consider only a scalar superfield Φ′(zM ′) = Φ(zM ), an infinitesimal supersymmetry transformation of which is
given as
δǫΦ(z
M ) = (ǫαQα + ǫ¯α˙Q¯
α˙)× Φ(zM ). (53)
Acting on this space of functions, the Q and Q¯ can be represented as differential operators:
Qα =
∂
∂Θα − iσmˆαα˙Θ¯α˙∂mˆ, Q¯α˙ = ∂∂Θ¯α˙ − iΘ
ασmˆ
αβ˙
εβ˙α˙∂mˆ, (54)
where, as usual, the undotted/dotted spinor indices can be raised and lowered with a two dimensional undotted/dotted
ε−tensors, and the anticommuting derivatives obey the relations
∂
∂Θα Θ
β = δβα,
∂
∂Θα Θ
βΘγ = δβαΘ
γ − δγαΘβ, (55)
and similarly for Θ¯. In order to write the exterior product in terms of differential operators, one induces a new basis
as
eA(z) = dZM e AM (z), (56)
9and that
DA = e
N
A (z)
∂
∂zN , (57)
where to be brief we left implicit the symbol ∧ in writing of exterior product. The covariant derivative operators
Dmˆ = ∂mˆ, Dα =
∂
∂Θα + iσ
mˆ
αα˙Θ¯
α˙∂mˆ, D¯
α˙ = ∂
∂Θ¯α˙
+ iΘασmˆ
αβ˙
εβ˙α˙∂mˆ, (58)
anticommute with the Q and Q¯
{Qα, Dβ} = {Q¯α˙, D¯β˙} = {Qα, D¯β˙} = {Q¯α˙, Dβ} = 0, (59)
and satisfy the following structure relations:
{Dα, Dα˙} = −2iσmˆαα˙∂mˆ, {Dα, Dβ} = {D¯α˙, D¯β˙} = 0. (60)
From (58), we obtain
e MA =

 e mˆaˆ = δmˆaˆ e
µ
aˆ = 0 eaˆ µ˙ = 0
e mˆα = iσ
mˆ
αα˙Θ¯
α˙ e µα = δ
µ
α eα µ˙ = 0
eα˙ mˆ = iΘασmˆ
αβ˙
εβ˙α˙ eα˙ µ = 0 eα˙µ˙ = δ
α˙
µ˙

 , (61)
where aˆ = (a or a), a = 0, 1, 2, 3; a = (+), (−). The supersymmetry transformations of the component fields can
be found using the differential operators (58). The covariant constraint
D¯α˙Φ(z
M ) = 0, (62)
which does not impose equations of motion on the component fields, defines the chiral superfield, Φ. Under the
supersymmetry transformation (51) the chiral field transforms as follows:
δξΦ = (ξq + ξ¯q¯)× Φ = δξ A(η) +
√
2θδξχ(x) + θθδξF (x) + · · · (63)
in case of Q = q, and
δ ξ Φ = (ξq + ξ¯ q¯)× Φ = δ ξ A(x) +
√
2θδ ξ χ(η) + θ θδ ξ F (η) + · · · (64)
in case of Q = q, where as before A(x) = A(η), and the supersymmetry transformations are decoupled to (38)
and (39). Equations (63) and (64) show that the chiral superfield contains the same component fields as the
Wess-Zumino model for MS-SUSY theory. The supervolume integrals of products of superfields constructed in the
superspace (xm, θ, θ¯) will lead to the supersymmetric kinetic energy for the Wess-Zumino model∫
d4x d4θΦ†Φ, (65)
where the superspace Lagrangian reads
Φ†Φ = A∗A+ · · ·+ θθθ¯θ¯[ 14A∗ A+ 14 A∗A− 12∂mA∗ ∂mA+
F ∗F + i2∂mχ¯σ¯
mχ− i2 χ¯σ¯m∂mχ],
(66)
where A = A and ∂mA
∗ ∂mA = ∂mA∗ ∂mA. Similarly, the supersymmetric kinetic energy for the Wess-Zumino
model constructed in the superspace (ηm, θ, θ¯) for MS-SUSY theory is∫
d2η d4θΦ†Φ, (67)
where the superspace Lagrangian is written down
Φ† Φ = A∗A+ · · ·+ θ θ θ¯ θ¯[ 14A∗ A+ 14 A∗A− 12∂mA∗ ∂mA+
F ∗ F + i2∂m χ¯ σ¯
m χ− i2 χ¯σ¯m ∂m χ].
(68)
To complete the model, we also need superspace expressions for the masses and couplings, which can be easily found
in analogy of the standard theory, namely: 1) fermion masses and Yukawa couplings, (∂2P/∂A2)ψψ; and 2) the scalar
potential, V(A, A∗) = |∂P/∂A|2; where P = (1/2)mΦ2 + (1/3)λΦ3 is the most general renormalizable interaction
for a single chiral superfield. Thereby, the auxiliary field equation of motion reads F∗ + (∂P/∂A) = 0. Similarly, we
can treat the vector superfields, etc. Here we shall forbear to write them out as the standard theory is so well known.
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V. UNACCELERATED UNIFORM MOTION; A FOUNDATION OF SR
Let impose peculiar constraints upon the anticommuting spinors (ξ, ξ¯) and (ξ, ξ¯):
ξα = i τ√
2
θα, ξ¯
α˙
= −i τ∗√
2
θ¯α˙, ξ
α = i τ√
2
θα, ξ¯α˙ = −i τ∗√2 θ¯α˙, (69)
and write down the infinitesimal displacement arisen in M 2 as
∆ηm = vm τ = θ σm ξ¯ − ξ σm θ¯, (70)
where the parameter τ (= τ∗) can physically be interpreted as the duration time of atomic double transition of a
particle from M4 to M 2 and back. So,
v(+)τ = i(θ1 ξ¯1 − ξ1 θ¯1), v(−)τ = i(θ2 ξ¯2 − ξ2 θ¯2), (71)
and that
v2τ2 = v(+)v(−)τ2 = −(θ1 ξ¯1 − ξ1 θ¯1)(θ2 ξ¯2 − ξ2 θ¯2) = 4θ1 θ¯1θ2 θ¯2 ≥ 0. (72)
Hance
v(+) =
√
2 θ1 θ¯1 ≥ 0, v(−) =
√
2 θ2 θ¯2 ≥ 0. (73)
According to embedding map (8), therefore, we may introduce the velocity of light (c) in vacuum as maximum
attainable velocity for uniform motions of all the particles in the Minkowski background space, M4:
c = 1√
2
(v(+) + v(−)) =
√
2 (θ1 θ¯1 + θ2 θ¯2) =
√
2 θ θ¯ = const,
vq =
1√
2
(v(+) − v(−)) = √2 (θ1 θ¯1 − θ2 θ¯2) = ±|~v| = const, |~v| ≤ c.
(74)
The spinors θ(θ, ξ) and ξ(θ, ξ) satisfy the embedding map (8), namely ∆q0 = ∆x0 and ∆q2 = (∆~x)2, so from (52)
we have
θ σ0 ξ¯ − ξ σ0 θ¯ = θ σ0 ξ¯ − ξ σ0 θ¯, (θ σ3 ξ¯ − ξ σ3 θ¯)2 = (θ ~σ ξ¯ − ξ ~σ θ¯)2. (75)
By virtue of (69), the (75) reduces to
θ1 θ¯1 + θ2 θ¯2 = θ θ¯ = θθ¯, θ1 θ¯1 − θ2 θ¯2 = ±
√
3
2 (−θθθ¯θ¯)1/2 = ±
√
3
2 θθ¯, (76)
where we use the following relations:
(θσm θ¯)(θσn θ¯) = 12 θθθ¯θ¯ η
mn, (−θθθ¯θ¯)1/2 = (θθ¯θθ¯)1/2 = θθ¯. (77)
So,
θ1 θ¯1 =
1
2 (1±
√
3
2 ) θθ¯, θ2 θ¯2 =
1
2 (1∓
√
3
2 ) θθ¯. (78)
Hence we conclude that the unaccelerated uniform motion of a particle in M4 is encoded in the spinors θ and θ¯ referred
to the master space M 2, which is an individual companion to the particle of interest. Therefore, to account for the most
important two postulates constituting a foundation of SR, it would be necessary further to impose certain constraints
upon the constant Lorentz spinors θ. Lorentz invariance is a fundamental symmetry and refers to measurements of
ideal inertial observers that move uniformly forever on rectilinear timelike worldlines. In view of relativity of velocity
of a particle, we are of course not limited to any particular spinor θ(~v), but can choose at will any other spinors θ′(~v′),
θ′′( ~v′′), . . . relating respectively to velocities ~v′, ~v′′, . . . , whose functional dependence (transformational law) on the
original spinor θ(~v) is known. Of the various possible transformations, we must consider for a validity of SR only
those which obey the following constraints:
1. θ θ¯ = θ′ θ¯′ = θ′′ θ¯′′ = · · · = c√
2
= const;
2. θ 1 ζ¯ 1θ 2 ζ¯ 2 = θ
′
1 ζ¯
′
1
θ′2 ζ¯
′
2
= · · · = inv. (79)
11
According to first relation, we may introduce a notion of time, for the all inertial frames of reference S, S’, S”,..., we
have then standard Lorentz code (SLC)-relations: x0 = ct, x0
′
= ct′, x0” = ct”, . . . . This is a second postulate
of SR (Einstein’s postulate) that the velocity of light (c) in free space appears the same to all observers regardless
the relative motion of the source of light and the observer. By virtue of second relation and equations (69), we may
derive the invariant interval between the two events defined in Minkowski spacetime:
8θ 1 θ¯ 1θ 2 θ¯ 2∆t
2 = 2v2∆t2 = (c2 − v2q )∆t2 = (c2 − ~v2)∆t2 =
c2∆t2 −∆~x2 ≡ ∆s2 = 8θ′1 θ¯′1θ′2 θ¯′2∆t′2 = c2∆t′2 −∆~x′2 ≡ ∆s′2 = · · · = inv,
(80)
where we introduce the physical finite time interval, ∆t = kτ , between two events as integer number of the duration
time, τ , of atomic double transition of a particle from M4 to M 2 and back, where k is the number of double
transformations. Hence, an unaccelerated uniform motion, for example, of spin-0 particle in M4 can be described by
the chiral superfield Φ(ηmˆ, θ, θ¯), while a similar motion of spin-1/2 particle in M4 can be described by the chiral
superfield Φ(xm, θ, θ¯), etc. So, we may refer to all constant Lorentz spinors obeying (79) as the SLC-spinors, which
constitute a foundation of SR. Hence, in view of the MS-SUSY mechanism of motion, the uniform motion of a particle
in M4 is encoded in the spinors θ and θ¯, which refer to M 2. This will call for a complete reconsideration of our ideas
of Lorentz motion code, to be now referred to as the individual code of a particle, defined as its intrinsic property.
A. Extended supersymmetry and ELC
In four dimensions, it is possible to have as many as eight supersymmetries: Nmax = 4 for renormalizable flat-space
field theories; Nmax = 8 for consistent theories of supergravity. It has been shown that the N = 4 theory is not only
renormalizable but actually finite. So, the theories with N > 1 may play a key role in high-energy physics. These
models explore in (50) more than one distinct copy of the supersymmetry generators, Qαi, therefore, this perspective
ultimately requires to relax the Einstein’s postulate, because it is natural now to circumvent the limitations to any
particular spinor θ, instead, considering i(= 1, . . . , 4)-th (Nmax = 4) copy of the spinors Θ
αi ≡ (θαi or θαi). Therefore,
we now have a straightforward generalization of (79):
1. θi θ¯i = θi′ θ¯i′ = θi′′ θ¯i′′ = · · · = ci√
2
= const; (no sum over i),
2. θi1 ζ¯
i
1
θi2 ζ¯
i
2
= θi′1 ζ¯
i′
1θ
i′
2 ζ¯
i′
2 = · · · = inv.
(81)
This observation allows us to lay forth the extension of Lorentz code, at which SLC violating new physics appears.
We may now consider the particles of i(= 1, . . . , 4)-th type (Nmax = 4). That is to say, the i-th type particle in free
Minkowski space carries an individual Lorentz motion code with its own maximum attainable velocity ci, i.e., its own
velocity of ’light-like’ state:
ci =
1√
2
(v
(+)
i + v
(−)
i ) =
√
2 (θ1i θ¯ 1i + θ 2i θ¯ 2i) =
√
2 θ i θ¯ i = const, (no sum over i),
vqi =
1√
2
(v
(+)
i − v(−)i ) =
√
2 (θ 1i θ¯1 i − θ 2i θ¯ 2) = ±|~vi| = const, |~vi| ≤ ci.
(82)
A general solution to the Lorentz covariance in the theory can be easily accommodated if the ’time’ at which event
occurs is extended by allowing an extra dependence on ’different type’ readings ti referred to the particles of different
type. They satisfy for all inertial frames of reference S, S’, S”,..., so-called ’ELC-relations’:
x0 ≡ c1t1 = · · · = citi = . . . ,
x0
′ ≡ c1t′1 = · · · = cit′i = . . . ,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(83)
where c1 ≡ c is the speed of light in vacuum, and ci > c1, (i = 2, 3, 4) are speeds of the additional ’light-like’ states,
higher than that of light. The clock reading ti can be used for the i−th type particle, the velocity of which reads
vi = x/ti = cix/x
0, so β = v1/c1 = . . . vi/ci = · · · ≡ v/c = x/x0. If vi = ci then v1 = c1, and the proper time of
’light-like’ states are described by the null vectors ds21 = . . . ds
2
i = · · · = 0. The extended Lorentz transformation
equations for given i-th and j-th type clock readings can be written then in the form
x′ = γ(x− vt), t′i = γ cjci (tj −
vj
c2j
x), y′ = y, z′ = z, γ ≡ 1/
√
1− β2. (84)
Hence, like the standard SR theory, regardless the type of clock, a metre stick traveling with system S measures
shorter in the same ratio, when the simultaneous positions of its ends are observed in the other system S’: dx′ = dx/γ.
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Furthermore, a time interval dti specified by the i−th type readings, which occur at the same point in system S
(dx = 0), will be specified with the j−th type readings of system S’ as dt′j = γ(ci/cj)dti. Here we have called
attention to the fact that the mere composition of velocities which are not themselves greater than that of ci will
never lead to a speed that is greater than that of ci. Inevitably in the ELC-framework a specific task is arisen then
to distinguish the type of particles. This evidently cannot be done when the velocity ranges of different type particles
intersect. To reconcile this situation, we note that, according to (83), we may freely interchange the types of particles
in the intersection. Therefore, we adopt following convention. With no loss of generality, we may re-arrange a general
solution that the particles with velocities v1 < c1, regardless their type, will be treated as the 1-th type particles
and, thus, a common clock reading for them and light will be set as t1. This part of a formalism is completely
equivalent to the SLC-framework. Successively, the particles, other than ’light-like’ ones, with velocities in the range
ci−1 ≤ vi < ci, regardless their type, will be treated as the i-th type particles and, thus, a common clock reading for
them and ’light-like’ state (i) will be set as ti. The invariant momentum
p2i = pµip
µ
i =
(
Ei
ci
)2
− ~p2i = m20 ic2i = p21 = pµ1pµ1 =
(
E1
c1
)2
− ~p21 = m20c21, (85)
introduces a modified dispersion relation for i−th type particle:
E2i = ~p
2
i c
2
i +m
2
0ic
4
i = ~p
2
i c
2
i +m
2
01c
2
1c
2
i , (86)
where the mass of i−th type particle has the value m0 i, when at rest, the positive energy is
Ei = mic
2
i = γm0ic
2
i = γm01c1ci, (87)
and ~pi = mi~vi = γm0i~vi is the momentum. The relation (87) modifies the well-known Einsteins equation that energy
E always has immediately associated with it a positive mass mi = γm0i, when moving with the velocity ~vi. Having
set this theoretical background, one may find some consequences for the superluminal propagation of particles. In
particular, in the ELC-framework of uniform motion, the time elapsing between the cause tiA and its effect tiB as
measured for the i−th type superluminal particle is
∆ti = tiB − tiA = xB−xAvi , (88)
where xA and xB are the coordinates of the two points A and B. In another system S’, which is chosen as before and
has the arbitrary velocity V ≡ Vj with respect to S, the time elapsing between cause and effect would be
∆t′i =
1−Vj
cj
vi
ci√
1−V
2
j
c2
j
∆ti ≥ 0, (89)
where according to (81), tiB = (cj/ci)tjB and tiA = (cj/ci)tjA. That is, the ELC-framework recovers the causality
for a superluminal propagation, so the starting of the superluminal impulse at A and the resulting phenomenon at B
are being connected by the relation of cause and effect in arbitrary inertial frames. Furthermore, in this framework,
we may give a justification of forbiddance of Vavilov-Cherenkov radiation/or analog processes in vacuum. Thereby,
in this framework we have to set, for example, k1 = (
ω
c1
, ~k1) for the 1-th type γ1 photon, provided ~k1 = ~ek
ω
c1
, and
p2 = (
E2
c2
, ~p2) for the 2-nd type superluminal particle. Then the process (l2 → l2+γ1) becomes kinematically permitted
if and only if
k1p2 =
ω
c1
E2
c2
(
1− ~ek ~v2c2
)
= 0, (90)
which yields ω ≡ 0 because of
(
1− ~ek ~vν2c2
)
6= 0. This evades constraints due to VC-like processes since the superluminal
particle νµ2 does not actually travel faster than the speed c2. Finally, in ELC-framework we discuss the VC-radiation
of the charged superluminal particle propagating in vacuum with a constant speed v2 > c1 higher than that of
light. Recall that, for a charged particle (e 6= 0) moving in a transparent, isotropic and non-magnetic medium with
a constant velocity higher than velocity of light in this medium the VC radiation is allowed. The energy loss per
frequency is [31]
dF = −dω ie22π
∑
ω
(
1
c2 − 1εv2
) ∫
dζ
ζ , (91)
where the direction of the velocity ~v is chosen to be x−direction: kx = k cos θ = ω/v, k = nω/c is the wave number
n =
√
ε is the real refractive index, ε is the permittivity. The summation is over terms with ω = ±|ω|, and a variable
ζ = q2 − ω2 ( εc2 − 1v2 ) (92)
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is introduced, provided q =
√
k2y + k
2
z . The integrand in (91) is strongly peaked near the singular point ζ = 0, for
which q2 + k2x = k
2. Using standard technique, the formula (91) can be easily further transformed to be applicable
in ELC-framework for the charged superluminal particle of 2-nd type propagating in vacuum (i.e. if ε = 1) with a
constant speed v2 higher than that of light (c1 ≤ v2 < c2):
dF = −dω ie22π
∑
ω
(
1
c22
− 1
v22
) ∫
dζ
ζ , (93)
and, respectively, (92) becomes
ζ = q21 − ω2
(
1
c22
− 1
v22
)
, (94)
where q1 =
√
k2y1 + k
2
z1, q
2
1 + k
2
x1 = k
2
1 = ω
2/c21, and now kx1v2 = ω. We have then
ζ = ω
2
c22
(
c22
v22 cos
2 θ
− 1
)
6= 0, (95)
because of v2 < c2, and that the integral (93) is zero, since the integrand has no poles. Hence, as expected, the
VC-radiation of a charged superluminal particle as it propagates in vacuum is forbidden.
VI. ACCELERATED MOTION AND LOCAL MS-SUSY
In case of an accelerated (a = |~a| 6= 0) motion of a particle in M4, according to (52), we have then
i√
2
(
θ σ3 d
2ξ¯
dt2 − d
2ξ
dt2 σ
3θ¯
)
= d
2q
dt2 = a =
1√
2
(
d2η(+)
dt2 − d
2η(−)
dt2
)
= 1√
2
(
a(+) − a(−)) , a(±) = dv(±)dt . (96)
So, we may relax the condition ∂mˆǫ = 0 and promote this symmetry to a local supersymmetry in which the parameter
ǫ = ǫ(Xmˆ) depends explicitly on Xmˆ. Such a local SUSY can already be read off from the algebra (37) in the form
[ǫ(X)Q, Q¯ǫ¯(X)] = 2ǫ(X)σmˆǫ¯(X)pmˆ, (97)
which says that the product of two supersymmetry transformations corresponds to a translation in space-time of
which the four momentum pmˆ is the generator. Similar to the results of subsection F, the multiplication of two local
successive transformations induces the motion
g(0, ǫ(X), ǫ¯(X))Ω(Xmˆ, Θ, Θ¯) −→ (Xmˆ + iΘ σmˆ ǫ¯(X)− i ǫ(X)σmˆ Θ¯, Θ+ ǫ(X), Θ¯ + ǫ¯(X)), (98)
and, in accord, the transformation (40) is expected to be somewhat of the form
[δǫ1(X), δǫ2(X)]V ∼ ǫ1(X)σmˆǫ¯2(X) ∂mˆV, (99)
that differ from point to point, namely this is the notion of a general coordinate transformation. Whereupon we see
that for the local MS-SUSY to exist it requires the background spaces (M˜ 2, M˜4) to be curved. Thereby, the space
M˜4, in order to become on the same footing with the distorted space M˜ 2, refers to the accelerated proper reference
frame of a particle, without relation to other matter fields. A useful guide in the construction of local superspace
is that it should admit rigid superspace as a limit. The reverse is also expected, since if one starts with a constant
parameter ǫ (36) and performs a local Lorentz transformation, then this parameter will in general become space-time
dependent as a result of this Lorentz transformation. The mathematical structure of the local MS-SUSY theory has
much in common with those used in the geometrical framework of standard supergravity theories. In its simplest
version, supergravity was conceived as a quantum field theory whose action included the Einstein-Hilbert term, where
the graviton coexists with a fermionic field called gravitino, described by the Rarita-Scwinger kinetic term. The two
fields differ in their spin: 2 for the graviton, 3/2 for the gravitino. The different 4D N = 1 supergravity multiplets
all contain the graviton and the gravitino, but differ by their systems of auxiliary fields. For a detailed discussion we
refer to the papers by [7]-[9], [11], [13], [14], [17], [19]-[21]. These fields would transform into each other under local
supersymmetry. We may use the usual language which is almost identical to the vierbien formulation of GR with
some additional input. In this framework supersymmetry and general coordinate transformations are described in a
unified way as certain diffeomorphisms. The motion (98) generates the super-general coordinate reparametrization
zM −→ z′M = zM − ζM (z), (100)
14
where ζM (z) arc arbitrary functions of z. The dynamical variables of superspace formulation are the frame field
EA(z) and connection Ω. The superspace (zM , Θ, Θ¯) has at each point a tangent superspace spanned by the frame
field EA(z) = dzME AM (z), defined as a 1-form over superspace, with coefficient superfields, generalizing the usual
frame, namely supervierbien E AM (z). Here, we use the first half of capital Latin alphabet A,B, . . . to denote the
anholonomic indices related to the tangent superspace structure group, which is taken to be just the Lorentz group.
The formulation of supergravity in superspace provides a unified description of the vierbein and the Rarita-Schwinger
fields. They are identified in a common geometric object, the local frame EA(z) of superspace. Covariant derivatives
with respect to local Lorentz transformations are constructed by means of the spin connection, which is a 1-form
in superspace as well. Here we shall forbear to write the details out as the standard theory is so well known. The
super-vierbien E AM and spin- connection Ω contain many degrees of freedom. Although some of these are removed by
the tangent space and supergeneral coordinate transformations, there still remain many degrees of freedom. There is
no general prescription for deducing necessary covariant constraints which if imposed upon the superfields of super-
vierbien and spin-connection will eliminate the component fields. However, some usual constraints can be found using
tangent space and supergeneral coordinate transformations of the torsion and curvature covariant tensors, given in
appropriate super-gauge. Together with other details of the theory, they can be seen in the textbooks, see e.g. [9],
[13]. The final form of transformed super-vierbien, can be written as
E MA (z)
∣∣
Θ=Θ¯=0
=


e aˆmˆ (X)
1
2ψ
α
mˆ (X)
1
2 ψ¯mˆα˙(X)
0 δµα 0
0 0 δµα˙

 , (101)
where the fields of graviton e aˆmˆ and gravitino
1
2ψ
α
mˆ ,
1
2 ψ¯mˆα˙ cannot be gauged away. Provided, we have
e mˆaˆ e
bˆ
mˆ = δ
bˆ
aˆ, ψ
µ
aˆ = e
mˆ
aˆ ψ
α
mˆ δ
µ
α, ψ¯aˆµ˙ = e
mˆ
aˆ ψ¯mˆα˙δ
α˙
µ . (102)
The tetrad field e aˆmˆ (X) plays the role of a gauge field associated with local transformations. The Majorana type
field 12ψ
α
mˆ is the gauge field related to local supersymmetry. These two fields belong to the same supergravity
multiplet which also accommodates auxiliary fields so that the local supersymmetry algebra closes. Under infinitesimal
transformations of local supersymmetry, they transformed as
δe aˆmˆ = i(ψmˆσ
aˆζ − ζσaˆψ¯mˆ),
δψmˆ = −2Dmˆζα + ie cˆmˆ{ 13M(εσcˆζ¯)α + bcˆζα + 13bdˆ(ζσdˆσ¯cˆ)},
(103)
etc., where M4 and ba¯ are the auxiliary fields, and ζ
α(z) = ζα(X), ζ¯α(z) = ζ¯α(X) and ζ a¯(z) = 2i[Θσaˆζ¯(X) −
ζ(X)σaˆΘ¯]. The chiral superfields are defined as D¯α˙Φ = 0, therefore, the components fields are
A = Φ|Θ=Θ¯=0 , ψα = 1√2Dα Φ|Θ=Θ¯=0 , F = −
1
4DαDα Φ|Θ=Θ¯=0 , (104)
which carry Lorentz indices. Under infinitesimal transformations of local supersymmetry, they transformed as
δA = −√2 ζαψα,
δψα = −
√
2 ζαF − i
√
2σ aˆ
αβ˙
ζ¯ β˙DˆaˆA,
δF = − 13
√
2M∗ζαψα + ζ¯α˙(16
√
2 bαα˙ψ
α˙ − i√2 Dˆαα˙ψα),
(105)
where Dˆaˆ is, so-called, super-covariant derivative
DˆaˆA ≡ e mˆaˆ (∂mˆA− i√2ψ
µ
mˆ ψµ),
Dˆaˆψα = e mˆaˆ (Dmˆψα − 1√2ψmˆαF −
i√
2
ψ¯ β˙mˆ Dˆαβ˙A).
(106)
The graviton and the gravitino form thus the basic multiplet of local MS-SUSY, and one expects the simplest locally
supersymmetric model to contain just this multiplet. The spin 3/2 contact term in total Lagrangian arises from
equations of motion for the torsion tensor, and that the original Lagrangian itself takes the simpler interpretation of
a minimally coupled spin (2, 3/2) theory.
VII. INERTIAL EFFECTS
We would like to place the emphasis on the essential difference arisen between the standard supergravity theories
and some rather unusual properties of local MS-SUSY theory. In the framework of the standard supergravity theories,
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as in GR, a curvature of the space-time acts on all the matter fields. The source of graviton is the energy-momentum
tensor of matter fields, while the source of gravitino is the spin-vector current of supergravity. In the local MS-
SUSY theory, unlike the supergravity, a curvature of space-time arises entirely due to the inertial properties of the
Lorentz-rotated frame of interest, i.e. a fictitious gravitation which can be globally removed by appropriate coordinate
transformations. This refers to the particle of interest itself, without relation to other matter fields. The only source of
graviton and gravitino, therefore, is the acceleration of a particle, because the MS-SUSY is so constructed as to make
these two particles just as being the two bosonic and fermionic states of a particle of interest in the curved background
spaces M˜4 and M˜ 2, respectively, or vice versa. Whereas, in order to become on the same footing with the distorted
space M˜ 2, the space M˜4 refers only to the accelerated proper reference frame of a particle. With these physical
requirements, a standard Lagrangian consisted of the classical Einstein-Hilbert Lagrangian plus a part which contains
the Rarita-Schwinger field and coupling of supergravity with matter superfields evidently no longer holds. Instead
we are now looking for an alternative way of implications of local MS-SUSY in the model of accelerated motion and
inertial effects. For example, we may with equal justice start from the reverse, which as we mentioned before is also
expected. If one starts with a constant parameter ǫ (36) and performs a local Lorentz transformation, which can only
be implemented if MS and space-time are curved (deformed/distorted) (M˜2, M˜4), then this parameter will in general
become space-time dependent as a result of this Lorentz transformation, which readily implies local MS-SUSY. In
going into practical details of the realistic local MS-SUSY model, it remains to derive the explicit form of the vierbien
e aˆmˆ (̺) ≡ (e am (̺), e am (̺)), which describes fictitious graviton as a function of local rate ̺(η,m, f) of instantaneously
change of the velocity v(±) of massive (m) test particle under the unbalanced net force (f). At present, unfortunately,
we cannot offer a straightforward recipe for deducing the alluded vierbien e aˆmˆ (̺) in the framework of quantum field
theory of MS-supergravity. However, recently it was derived by [4] in the framework of classical physics. Together
with other usual aspects of the theory, this illustrates a possible solution to the problems of inertia behind spacetime
deformations. Thereby it was argued that a deformation/(distortion of local internal properties) of M 2 is the origin
of inertia effects that can be observed by us. Consequently, the next member of the basic multiplet of local MS-SUSY
-fictitious gravitino, ψ αmˆ (̺), will be arisen under infinitesimal transformations of local supersymmetry (103), provided
by the local parameters ζM (a) (100).
A. The general space-time deformation/distortion of MS
For the self-contained arguments we first review of certain essential theoretical aspects of a general distortion of
local internal properties of MS [4], formulated in the framework of classical physics. There was no need for a major
revision of the topic but we have taken the opportunity to make one improvement. That is, we show how this recovers
the world-deformation tensor Ω˜, which still has to be put in [5] by hand. To start with, let V 2 be 2D semi-Riemann
space, which has at each point a tangent space, T˘η˘V 2, spanned by the anholonomic orthonormal frame field, e˘, as
a shorthand for the collection of the 2-tuplet (e˘(+), e˘(−)), where e˘aˆ = e˘
µ
aˆ e˘µ, with the holonomic frame is given as
e˘µ = ∂˘µ. Here, we use the first half of Latin alphabet aˆ, bˆ, cˆ, ... = (±) to denote the anholonomic indices related to
the tangent space, and the letters µ, ν = ˜(±) to denote the holonomic world indices related either to the space V 2 or
M˜2. All magnitudes referred to the space, V 2, will be denoted with an over
′ ˘ ′. These then define a dual vector, ϑ˘,
of differential forms, ϑ˘ =
(
ϑ˘(+)
ϑ˘(−)
)
, as a shorthand for the collection of the ϑ˘bˆ = e˘bˆµ ϑ˘
µ, whose values at every point
form the dual basis, such that e˘aˆ ⌋ ϑ˘bˆ = δbˆaˆ, where ⌋ denoting the interior product, namely, this is a C∞-bilinear map
⌋ : Ω1 → Ω0 with Ωp denotes the C∞-modulo of differential p-forms on V 2. In components e˘
µ
aˆ e˘
bˆ
µ = δ
bˆ
aˆ. On the
manifold, V 2, the tautological tensor field, id˘, of type (1,1) can be defined which assigns to each tangent space the
identity linear transformation. Thus for any point η˘ ∈ V 2, and any vector ξ˘ ∈ T˘η˘V 2, one has id˘(ξ˘) = ξ˘. In terms
of the frame field, the ϑ˘aˆ give the expression for id˘ as id˘ = e˘ϑ˘ = e˘(+) ⊗ ϑ˘(+) + e˘(−) ⊗ ϑ˘(−), in the sense that both
sides yield ξ˘ when applied to any tangent vector ξ˘ in the domain of definition of the frame field. We may consider
general transformations of the linear group, GL(2, R), taking any base into any other set of four linearly independent
fields. The notation, {e˘aˆ, ϑ˘bˆ}, will be used below for general linear frames. The holonomic metric can be defined in
the semi-Riemann space, V 2, as
g˘ = g˘µν ϑ˘
µ ⊗ ϑ˘ν = g˘(e˘µ, e˘ν) ϑ˘µ ⊗ ϑ˘ν , (107)
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with components, g˘µν = g˘(e˘µ, e˘ν) in the dual holonomic base {ϑ˘µ}. The anholonomic orthonormal frame field, e˘,
relates g˘ to the tangent space metric, ∗oaˆbˆ, by
∗oaˆbˆ = g˘(e˘aˆ, e˘bˆ) = g˘µν e˘
µ
aˆ e˘
ν
bˆ
, which has the converse g˘µν =
∗oaˆbˆ e˘
aˆ
µ e˘
bˆ
ν
because of the relation e˘
µ
aˆ e˘
aˆ
ν = δ
µ
ν . A distortion of local internal properties of MS comprises then two steps.
1) The linear frame (em; ϑ
m) at given point (p ∈ M 2) is undergone the distortion transformations conducted by
(D˘, Y˘ ) and (D, Y ), relating respectively to V 2 and M˜2, , which may be recast in the form
e˘µ = D˘
m
µ e¯m, ϑ˘
µ = Y˘
µ
m ϑ¯m, eµ = D
m
µ e¯m, ϑ
µ = Y
µ
m ϑ¯m. (108)
2) The norm d˜ˆη ≡ id of the infinitesimal displacement dη˜A˜ on the general smooth differential 2D-manifold M˜2 can
then be written in terms of the space-time structures of V2 and M2 as
id = e ϑ = Ω˜
ν
µ e˘ν ⊗ ϑ˘µ = Ω aˆbˆ e˘aˆ ⊗ ϑ˘bˆ = eµ ⊗ ϑ
µ = eaˆ ⊗ ϑaˆ = Ω nm e¯n ⊗ ϑ¯m ∈ M˜ 2, (109)
where e = {eaˆ = e µaˆ eµ} is the frame field and ϑ = {ϑaˆ = eaˆµ ϑµ} is the coframe field defined on M˜ 2, such that
eaˆ ⌋ϑbˆ = δbˆaˆ. Hence the anholonomic deformation tensor Ω aˆbˆ = π aˆcˆ π cˆbˆ = Ω˜
ν
µ e˘aˆν e˘
µ
bˆ
yields local tetrad deformations
ecˆ = π
aˆ
cˆ e˘aˆ, ϑ
cˆ = πcˆ
bˆ
ϑ˘bˆ, e ϑ = eaˆ ⊗ ϑaˆ = Ωaˆbˆ e˘aˆ ⊗ ϑ˘bˆ. (110)
The matrices π(η˜) : = (π aˆ
bˆ
)(η˜) are referred to as the first deformation matrices and the matrices γcˆdˆ(η˜) =
∗oaˆbˆ π
aˆ
cˆ (η˜)π
bˆ
dˆ
(η˜), - second deformation matrices. The matrices πaˆcˆ(η˜) ∈ GL(2, R)∀ η˜, in general, give rise to
right cosets of the Lorentz group, i.e. they are the elements of the quotient group GL(2, R)/SO(1, 1), because the
Lorentz matrices, Λrs, (r, s = 1, 0) leave the Minkowski metric invariant. A right-multiplication of π(η˜) by a Lorentz
matrix gives an other deformation matrix. So, all the fundamental geometrical structures on deformed/distorted MS
in fact - the metric as much as the coframes and connections - acquire a deformation/distortion induced theoretical
interpretation. If we deform the tetrad according to (110), in general, we may recast metric as follows:
g = ∗oaˆbˆ π
aˆ
cˆπ
bˆ
dˆ
ϑ˘cˆ ⊗ ϑ˘dˆ = γcˆdˆ ϑ˘cˆ ⊗ ϑ˘dˆ = ∗oaˆbˆ ϑaˆ ⊗ ϑbˆ. (111)
The deformed metric can be split as [4]:
gµν(π) = Υ
2(π) g˘µν + γµν(π), (112)
where Υ(π) = πaˆaˆ , and
γµν(π) = [γaˆbˆ −Υ2(π) ∗oaˆbˆ] e˘aˆµ e˘bˆν . (113)
B. Model building in the 4D background Minkowski space-time
Here we briefly discuss the RTI in particular case when the relativistic test particle accelerated in the background
flat M4 space under an unbalanced net force other than gravitational, but we refer to the original paper by [4] for
more details. To make the remainder of our discussion a bit more concrete, it proves necessary to provide, further,
a constitutive ansatz of simple, yet tentative, linear distortion transformations of the basis em (4) at the point of
interest in flat space M 2, which can be written in terms of local rate ̺(η,m, f) of instantaneously change of the
measure vA of massive (m) test particle under the unbalanced net force (f) [4]:
e ˜(+)(̺) = D
m
˜(+)
(̺) em = e (+) − ̺(η,m, f) v(−) e (−),
e ˜(−)(̺) = D
m
˜(−)(̺) em = e (−) + ̺(η,m, f) v
(+) e (+),
(114)
Clearly, these transformations imply a violation of relation (4) (e2µ(̺) 6= 0) for the null vectors em. Whereas we
simplify distortion matrices for further use by imposing the constraints
D
m
µ = D˘
m
µ , Y˘
µ
m = D˘
µ
m , (115)
which yields the partial local tetrad deformations
ecˆ = e˘cˆ, ϑ
cˆ = Ωcˆ
bˆ
ϑ˘bˆ, e ϑ = eaˆ ⊗ ϑaˆ = Ωaˆbˆ e˘aˆ ⊗ ϑ˘bˆ. (116)
17
The relation (6) now can be rewritten in terms of space-time variables as
id = e ϑ ≡ d˜ˆq = e˜0 ⊗ dt˜+ e˜q ⊗ dq˜, (117)
where e˜0 and e˜q are, respectively, the temporal and spatial basis vectors:
e˜0(̺) =
1√
2
[
e ˜(+)(̺) + e ˜(−)(̺)
]
, e˜q(̺) =
1√
2
[
e ˜(+)(̺)− e ˜(−)(̺)
]
. (118)
Hence, in the framework of the space-time deformation/distortion theory [4], we can compute the general metric
g (111) in M˜ 2 as
g = gr˜s˜ dq˜
r˜ ⊗ dq˜s˜, (119)
provided
g0˜0˜ = (1 +
̺vq√
2
)2 − ̺22 , g1˜1˜ = −(1− ̺vq√2 )2 +
̺2
2 , g1˜0˜ = g0˜1˜ = −
√
2̺. (120)
We suppose that a second observer, who makes measurements using a frame of reference S˜(2) which is held stationary
in curved (deformed/distorted) master space M˜2, uses for the test particle the corresponding space-time coordinates
q˜r˜
(
(q˜0˜, q˜1˜) ≡ (t˜, q˜)
)
. The very concept of the local absolute acceleration (in Newton’s terminology) is introduced
by [4], brought about via the Fermi-Walker transported frames as
~aabs ≡ ~eq d(̺)√2dsq = ~eq |
de0ˆ
ds | = ~eq |a|. (121)
Here we choose the system S(2) in such a way as the axis ~eq lies along the net 3-acceleration (~eq ||~ea), (~ea =
~anet/|~anet|), ~anet is the local net 3-acceleration of an arbitrary observer with proper linear 3-acceleration ~a and proper
3-angular velocity ~ω measured in the rest frame: ~anet =
d~u
ds = ~a ∧ ~u+ ~ω × ~u, where u is the 4-velocity. A magnitude
of ~anet can be computed as the simple invariant of the absolute value |duds | as measured in rest frame:
|a| = |duds | =
(
dul
ds ,
dul
ds
)1/2
. (122)
Also, following [32, 33], we define an orthonormal frame eaˆ, carried by an accelerated observer, who moves with proper
linear 3-acceleration and ~a(s) and proper 3-rotation ~ω(s). Particular frame components are eaˆ, where aˆ = 0ˆ, 1ˆ, etc.
Let the zeroth leg of the frame e0ˆ be 4-velocity u of the observer that is tangent to the worldline at a given event
xl(s) and we parameterize the remaining spatial triad frame vectors eiˆ, orthogonal to e0ˆ, also by (s). The spatial
triad eiˆ rotates with proper 3-rotation ~ω(s). The 4-velocity vector naturally undergoes Fermi-Walker transport along
the curve C, which guarantees that e0ˆ(s) will always be tangent to C determined by x
l = xl(s):
deaˆ
ds = −Φ eaˆ (123)
where the antisymmetric rotation tensor Φ splits into a Fermi-Walker transport part ΦFW and a spatial rotation part
ΦSR:
ΦlkFW = a
luk − akul, ΦlkSR = umωnεmnlk. (124)
The 4-vector of rotation ωl is orthogonal to 4-velocity ul, therefore, in the rest frame it becomes ωl(0, ~ω), and εmnlk
is the Levi-Civita tensor with ε0123 = −1. So, the resulting metric (119) is reduced to
ds˜2q = Ω
2(̺) ds2q, Ω(̺) = 1 + ̺
2, ̺2 = v2̺2, v2 = v(+)v(−), ̺ =
√
2
∫ sq
0
|a|ds′q. (125)
Combining (96) and (121), we obtain
̺ = iγ2q
∣∣∣(θ σ3 dξ¯dsq − dξdsq σ3θ¯)
∣∣∣ , (126)
where γq = (1 − v2q)−1/2. The resulting inertial force ~f(in) is computed by [4] as
~f(in) = −mΓ1r˜s˜(̺)dq˜
r˜
ds˜q
dq˜s˜
ds˜q
= − m~aabsΩ2(̺) γq , (127)
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Whereupon, in case of absence of rotation, the relativistic inertial force reads
~f(in) = − 1Ω2(̺) γqγ [~F + (γ − 1)
~v(~v·~F )
|~v|2 ]. (128)
Note that the inertial force arises due to nonlinear process of deformation of MS, resulting after all to linear relation
(128). So, this also ultimately requires that MS should be two dimensional, because in this case we may reconcile
the alluded nonlinear and linear processes by choosing the system S(2) in only allowed way mentioned above. At low
velocities vq ≃ |~v| ≃ 0 and tiny accelerations we usually experience, one has Ω(̺) ≃ 1, therefore the (128) reduces to
the conventional non-relativistic law of inertia
~f(in) = −m~aabs = − ~F . (129)
At high velocities vq ≃ |~v| ≃ 1 (Ω(̺) ≃ 1), if (~v · ~F ) 6= 0, the inertial force (128) becomes
~f(in) ≃ − 1γ~ev(~ev · ~F ), (130)
and it vanishes in the limit of the photon (|~v| = 1, m = 0). Thus, it takes force to disturb an inertia state, i.e. to
make the absolute acceleration (~aabs 6= 0). The absolute acceleration is due to the real deformation/distortion of the
space M 2. The relative (d(τ2̺)/dsq = 0) acceleration (in Newton’s terminology) (both magnitude and direction), to
the contrary, has nothing to do with the deformation/distortion of the space M 2 and, thus, it cannot produce an
inertia effects.
C. Beyond the hypothesis of locality
In SR an assumption is required to relate the ideal inertial observers to actual observers that are all noninertial,
i.e., accelerated. Therefore, it is a long-established practice in physics to use the hypothesis of locality [33]-[41]),
for extension of the Lorentz invariance to accelerated observers in Minkowski space-time. The standard geometrical
structures, referred to a noninertial coordinate frame of accelerating and rotating observer in Minkowski space-time,
were computed on the base of the assumption that an accelerated observer is pointwise inertial, which in effect
replaces an accelerated observer at each instant with a momentarily comoving inertial observer along its wordline.
This assumption is known to be an approximation limited to motions with sufficiently low accelerations, which works
out because all relevant length scales in feasible experiments are very small in relation to the huge acceleration lengths
of the tiny accelerations we usually experience, therefore, the curvature of the wordline could be ignored and that the
differences between observations by accelerated and comoving inertial observers will also be very small. However, it
seems quite clear that such an approach is a work in progress, which reminds us of a puzzling underlying reality of
inertia, and that it will have to be extended to describe physics for arbitrary accelerated observers. Ever since this
question has become a major preoccupation of physicists, see e.g. [35]-[44] and references therein. The hypothesis of
locality represents strict restrictions, because in other words, it approximately replaces a noninertial frame of reference
S˜(2), which is held stationary in the deformed/distorted space M˜2 ≡ V (̺)2 (̺ 6= 0), with a continuous infinity set of
the inertial frames {S(2), S′(2), S′′(2), ...} given in the flat M2 (̺ = 0). In this situation the use of the hypothesis of
locality is physically unjustifiable. Therefore, it is worthwhile to go beyond the hypothesis of locality with special
emphasis on distortion of M 2 (M2 −→ V (̺)2 ), which we might expect will essentially improve the standard results.
The notation will be slightly different from the previous subsection. We now denote the orthonormal frame eaˆ (123),
carried by an accelerated observer, with the over ’breve’ such that
e˘aˆ = e
µ
aˆ eµ = e˘
µ
aˆ e˘µ, ϑ˘
bˆ = e bˆµ ϑ
µ = e˘ bˆµ ϑ˘
µ, (131)
with eµ = ∂µ = ∂/∂x
µ, e˘µ = ∂˘µ = ∂/∂x˘
µ, ϑµ = dxµ, ϑ˘µ = dx˘. Here, following [33, 36], we introduced a
geodesic coordinate system x˘µ - ”coordinates relative to the accelerated observer” (laboratory coordinates), in the
neighborhood of the accelerated path. The coframe members {ϑ˘ bˆ} are the objects of dual counterpart: e˘aˆ ⌋ ϑ˘bˆ = δba.
We choose the zeroth leg of the frame, e˘0ˆ, as before, to be the unit vector u that is tangent to the worldline at a
given event xµ(s), where (s) is a proper time measured along the accelerated path by the standard (static inertial)
observers in the underlying global inertial frame. The condition of orthonormality for the frame field eµaˆ reads
ηµν e
µ
aˆ e
ν
bˆ
= oaˆbˆ = diag(+−−−). The antisymmetric acceleration tensor Φab [36]-[43] is given by
Φ ba : = e
bˆ
µ
deµ
aˆ
ds = e
bˆ
µ u
λ ∇˘λ eµaˆ = u ⌋ Γ˘ ba , (132)
19
provided Γ˘ ba = Γ˘
b
aµ dx˘
µ, where Γ˘ baµ is the metric compatible, torsion-free Levi-Civita connection. According to (123)
and (124), and in analogy with the Faraday tensor, one can identify Φab −→ (−a, ω), with a(s) as the transla-
tional acceleration Φ0i = −ai, and ω(s) as the frequency of rotation of the local spatial frame with respect to a
nonrotating (Fermi- Walker transported) frame Φij = −εijk ωk. The invariants constructed out of Φab establish the
acceleration scales and lengths. The hypothesis of locality holds for huge proper acceleration lengths |I|−1/2 ≫ 1 and
|I∗|−1/2 ≫ 1, where the scalar invariants are given by I = (1/2)ΦabΦab = −~a2+ ~ω2 and I∗ = (1/4)Φ∗abΦab = −~a · ~ω
(Φ∗ab = εabcd Φ
cd) [36–41]. Suppose the displacement vector zµ(s) represents the position of the accelerated observer.
According to the hypothesis of locality, at any time (s) along the accelerated worldline the hypersurface orthogonal to
the worldline is Euclidean space and we usually describe some event on this hypersurface (”local coordinate system”)
at xµ to be at x˘µ, where xµ and x˘µ are connected via x˘ 0 = s and
xµ = zµ(s) + x˘ i eµ
iˆ
(s). (133)
Let q˘ r(q˘ 0, q˘ 1) be ”coordinates relative to the accelerated observer” in the neighborhood of the accelerated path in
M 2, with space-time components implying
dq˘ 0 = dx˘ 0, dq˘ 1 = |d~˘x|, ~˘e = d~˘xdq˘ 1 = d
~˘x
|d~˘x| ,
~˘e · ~˘e = 1. (134)
As long as a locality assumption holds, we may describe, with equal justice, the event at xµ (133) to be at point q˘ r,
such that xµ and q˘ r, in full generality, are connected via q˘ 0 = s and
xµ = zµq (s) + q˘
1 βµ
1ˆ
(s), (135)
where the displacement vector from the origin reads dzµq (s) = β
µ
0ˆ
dq˘ 0, and the components β µrˆ can be written in
terms of eµaˆ. Actually, from (133) and (135) we may obtain
dxµ = dzµq (s) + dq˘
1 β µ
1ˆ
(s) + q˘ 1 dβ
µ
1ˆ(s) =
[
β µ
0ˆ
(1 + q˘ 1ϕˇ0) + β
µ
1ˆ
q˘ 1ϕˇ1
]
dq˘ 0 + β µ
1ˆ
dq˘ 1
≡ dzµ(s) + dx˘ i eµ
iˆ
(s) + x˘ i deµ
iˆ
(s) =
[
eµ
0ˆ
(1 + x˘ iΦ0i ) + e
µ
jˆ
x˘ iΦji )
]
dx˘ 0 + eµ
iˆ
dx˘ i,
(136)
where dβ µ
1ˆ
(s) is written in the basis β µaˆ as dβ
µ
1ˆ
= (ϕˇ0β
µ
0ˆ
+ ϕˇ1β
µ
1ˆ
)dq˘ 0. The equation (136) holds by identifying
β µ
0ˆ
(
1 + q˘ 1ϕ˘0
) ≡ eµ
0ˆ
(
1 + x˘ iΦ0i
)
, β µ
1ˆ
q˘ 1ϕ˘1 ≡ eµjˆ x˘ iΦ
j
i , β
µ
1ˆ
dq˘ 1 ≡ eµ
iˆ
dx˘ i. (137)
Choosing β µ
0ˆ
≡ eµ
0ˆ
, we have then
q˘ 1ϕ˘0 = x˘
i Φ0i , β
µ
1ˆ
= eµ
iˆ
e˘ i, q˘ 1ϕ˘1 = x˘
i Φji e˘
−1
j , (138)
with e˘j e˘−1i = δ
j
i . Consequently, (136) yields the standard metric of semi-Riemannian 4D background space V
(0)
4 in
noninertial system of the accelerating and rotating observer, computed on the base of hypothesis of locality:
g˘ = ηµν dx
µ ⊗ dxν =
[
(1 + ~a · ~˘x)2 + (~ω · ~˘x)2 − (~ω · ~ω)(~˘x · ~˘x)
]
dx˘0 ⊗ dx˘0−
2 (~ω ∧ ~˘x) · d~˘x⊗ dx˘0 − d~˘x⊗ d~˘x,
(139)
This metric was derived by [34] and [35], in agreement with [45] -[47] (see also [36–41]). We see that the hypothesis
of locality leads to the 2D semi-Riemannian space, V
(0)
2 , with the incomplete metric g˘ (̺ = 0):
g˘ =
[
(1 + q˘ 1ϕ˘0)
2 − (q˘ 1ϕ˘1)2
]
dq˘ 0 ⊗ dq˘ 0 − 2 (q˘ 1ϕ˘1) dq˘ 1 ⊗ dq˘ 0 − dq˘ 1 ⊗ dq˘ 1, (140)
Therefore, our strategy now is to deform the metric (140) by carrying out an additional deformation of semi-
Riemannian 4D background space V
(0)
4 −→ M˜4 ≡ V (̺)4 , in order it becomes on the same footing with the complete
metric g (̺ 6= 0) (119) of the distorted space M˜ 2 ≡ V (̺)2 . Let the Latin letters rˆ, sˆ, ... = 0, 1 be the anholonomic
indices referred to the anholonomic frame erˆ = e
s
rˆ ∂s˜, defined on the V
(̺)
2 , with ∂s˜ = ∂/∂ q˜
s˜ as the vectors tangent to
the coordinate lines. So, a smooth differential 2D-manifold V
(̺)
2 has at each point q˜
s a tangent space T˜q˜V
(̺)
2 , spanned
by the frame, {erˆ}, and the coframe members ϑrˆ = e rˆs dq˜s˜, which constitute a basis of the covector space T˜ ⋆q˜V (̺)2 . All
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this nomenclature can be given for V
(0)
2 too. Then, we may compute corresponding vierbein fields e˘
sˆ
r and e
sˆ
r from
the equations
g˘rs = e˘
rˆ′
r e˘
sˆ′
s orˆ′sˆ′ , gr˜s˜(̺) = e
rˆ′
r (̺) e
sˆ′
s (̺) orˆ′ sˆ′ , (141)
with g˘rs (140) and gr˜s˜(̺) (120). Hence
e˘ 0ˆ0 = 1 + ~a · ~˘x, e˘ 1ˆ0 = ~ω ∧ ~˘x, e˘ 0ˆ1 = 0, e˘ 1ˆ1 = 1,
e 0ˆ0 (̺) = 1 +
̺vq√
2
, e 1ˆ0 (̺) = √̺2 , e
0ˆ
1 (̺) = − √̺2 , e 1ˆ1 (̺) = 1−
̺vq√
2
.
(142)
Since a distortion M 2 −→ M˜ 2 may affect only the M 2-part of the components β µrˆ, without relation to the 4D
background space-time part, therefore, a deformation V
(0)
4 −→ V (̺)4 is equivalent to a straightforward generalization
β µrˆ −→ βµrˆ(̺), where
βµrˆ(̺) = E
sˆ
rˆ (̺)β
µ
sˆ, E
sˆ
rˆ (̺) : = e
r′
rˆ(̺) e˘
sˆ
r′ . (143)
Consequently, the (143) gives a generalization of (133) as
xµ −→ xµ(̺) = zµ(̺)(s) + x˘ i eµiˆ(s), (144)
provided, as before, x˘µ denotes the coordinates relative to the accelerated observer in 4D background space V
(̺)
4 , and
according to (137), we have
eµ
0ˆ
(̺) = βµ
0ˆ
(̺), eµ
iˆ
(̺) = βµ
1ˆ
(̺) e˘−1i . (145)
A displacement vector from the origin is then dzµ̺ (s) = e
µ
0ˆ
(̺) dx˘0, Combining (143) and (145), and inverting e sˆr (̺)
(142), we obtain eµaˆ(̺) = π
bˆ
aˆ (̺) e
µ
bˆ
, where
π0ˆ
0ˆ
(̺) ≡ (1 + ̺22γ2q )
−1(1− ̺vq√
2
) (1 + ~a · ~˘x), πiˆ
0ˆ
(̺) ≡ −(1 + ̺22γ2q )
−1 √̺
2
e˘i (1 + ~a · ~˘x),
π0ˆ
iˆ
(̺) ≡ (1 + ̺22γ2q )
−1
[
(~ω ∧ ~˘x)(1 − ̺vq√
2
)− √̺
2
]
e˘−1i , π
jˆ
iˆ
(̺) = δji π(̺),
π(̺) ≡ (1 + ̺22γ2q )
−1
[
(~ω ∧ ~˘x) √̺
2
+ 1 +
̺vq√
2
]
.
(146)
Thus,
dxµ̺ = dz
µ
̺ (s) + dx˘
i eµ
iˆ
+ x˘ i deµ
iˆ
(s) = (τ bˆ dx˘0 + πbˆ
iˆ
dx˘ i) e µ
bˆ
, (147)
where
τ bˆ ≡ πbˆ
0ˆ
+ x˘ i
(
πaˆ
iˆ
Φba +
dπbˆ
iˆ
ds
)
. (148)
Hence, in general, the metric in noninertial frame of arbitrary accelerating and rotating observer in Minkowski space-
time is
g(̺) = ηµν dx
µ
̺ ⊗ dxν̺ =Wµν(̺) dx˘µ ⊗ dx˘ν , (149)
which can be conveniently decomposed according to
W00(̺) = π
2
[
(1 + ~a · ~˘x)2 + (~ω · ~˘x)2 − (~ω · ~ω)(~˘x · ~˘x)
]
+ γ00(̺),
W0i(̺) = −π2 (~ω ∧ ~˘x)i + γ0i(̺), Wij(̺) = −π2 δij + γij(̺),
(150)
and that
γ00(̺) = π
[
(1 + ~a · ~˘x)ζ0 − (~ω ∧ ~˘x) · ~ζ
]
+ (ζ0)2 − (~ζ)2, γ0i(̺) = −π ζi + τ 0ˆ π0ˆiˆ ,
γij(̺) = π
0ˆ
iˆ
π0ˆ
jˆ
, ζ0 = π
(
τ 0ˆ − 1− ~a · ~˘x
)
, ~ζ = π
(
~τ − ~ω ∧ ~˘x
)
.
(151)
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As we expected, according to (149)- (151), the matric g(̺) is decomposed in the form of (112):
g(̺) = π2(̺) g˘ + γ(̺), (152)
where γ(̺) = γµν(̺) dx˘
µ ⊗ dx˘ν and Υ(̺) = πaˆaˆ(̺) = π(̺). In general, the geodesic coordinates are admissible as long
as (
1 + ~a · ~˘x+ ζ0π
)2
>
(
~ω ∧ ~˘x+ ~ζπ
)2
. (153)
The equations (139) and (149) say that the vierbein fields, with entries ηµν e
µ
aˆ e
ν
bˆ
= oaˆbˆ and ηµν e
µ
aˆ e
ν
bˆ
= γaˆbˆ lead to
the relations
g˘ = oaˆbˆ ϑ˘
aˆ ⊗ ϑ˘bˆ, g = oaˆbˆ ϑaˆ ⊗ ϑbˆ = γaˆbˆ ϑ˘aˆ ⊗ ϑ˘bˆ = (Ω cˆaˆ Ω dˆbˆ ocˆdˆ) ϑ¯aˆ ⊗ ϑ¯bˆ, (154)
and that (136) and (147) readily give the coframe fields:
ϑ˘bˆ = e bˆµ dx
µ = e˘bˆµ dx˘
µ, e˘bˆ0 = N
b
0 , e˘
bˆ
i = N
b
i ,
ϑbˆ = e bˆµ dx
µ
̺ = e
bˆ
µ dx˘
µ = πbˆaˆ ϑ˘
aˆ, ebˆ0 = τ
bˆ, ebˆ i = π
bˆ
iˆ
.
(155)
where N00 = N ≡
(
1 + ~a · ~˘x
)
, N0i = 0, N
i
0 = N
i ≡
(
~ω · ~˘x
)i
, N ji = δ
j
i . In the standard (3+ 1)-decomposition of
space-time, N and N i are known as lapse function and shift vector, respectively [48]. Hence, we may easily recover
the frame field eaˆ = e
µ
aˆ e˘µ = π
bˆ
aˆ e˘bˆ by inverting (155):
e0ˆ(̺) =
π(̺)
π(̺) τ 0ˆ(̺)−π0ˆ
kˆ
(̺) τ kˆ(̺)
e˘0 − τ
iˆ(̺)
π(̺) τ 0ˆ(̺)−π0ˆ
kˆ
(̺) τ kˆ(̺)
e˘i,
eiˆ(̺) = −
π0ˆ
iˆ
(̺)
π(̺) τ 0ˆ(̺)−π0ˆ
kˆ
(̺) τ kˆ(̺)
e˘0 + π
−1(̺)
[
δji +
τ j(̺)π0ˆ
iˆ
(̺)
π(̺) τ 0ˆ(̺)−π0ˆ
kˆ
(̺) τ kˆ(̺)
]
e˘j .
(156)
A generalized transport for deformed frame eaˆ, which includes both the Fermi-Walker transport and distortion of M 2,
can be written in the form
deµ
aˆ
ds = Φ˜
b
a e
µ
bˆ
, (157)
where a deformed acceleration tensor Φ˜ ba concisely is given by
Φ˜ = d lnπds + πΦπ
−1. (158)
Thus, we derive the tetrad fields e sˆr (̺) (142) and e
µ
aˆ(̺) (156) as a function of local rate ̺ of instantaneously change
of a constant velocity (both magnitude and direction) of a massive particle in M4 under the unbalanced net force,
describing corresponding fictitious graviton. Then, the fictitious gravitino, ψ αmˆ (̺), will be arisen under infinitesimal
transformations of local supersymmetry (103), provided by the local parameters ζM (a) (100).
D. Involving the background semi-Riemann space V4; Justification for the introduction of the WPE
We can always choose natural coordinates Xα(T,X, Y, Z) = (T, ~X) with respect to the axes of the local free-fall
coordinate frame S
(l)
4 in an immediate neighbourhood of any space-time point (x˘p) ∈ V4 in question of the background
semi- Riemann space, V4, over a differential region taken small enough so that we can neglect the spatial and temporal
variations of gravity for the range involved. The values of the metric tensor g˘µν and the affine connection Γ˘
λ
µν at
the point (x˘p) are necessarily sufficient information for determination of the natural coordinates X
α(x˘µ) in the small
region of the neighbourhood of the selected point [49]. Then the whole scheme outlined in the previous subsections
(a) and (b) will be held in the frame S
(l)
4 . The general inertial force computed by [4] reads
~˘f(in) = − m~aabsΩ2(̺) γq = −
~ef
Ω2(̺) γq
|fα(l) −m∂X
α
∂x˘σ Γ˘
σ
µν
dx˘µ
dS
dx˘ν
dS |. (159)
Whereas, as before, the two systems S2 and S
(l)
4 can be chosen in such a way as the axis ~eq of S(2) lies (~eq = ~ef ) along
the acting net force ~f = ~f(l)+ ~fg(l), while the time coordinates in the two systems are taken the same, q
0 = t = X0 = T.
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Here ~f(l) is the SR value of the unbalanced relativistic force other than gravitational and ~fg(l) is the gravitational force
given in the frame S
(l)
4 . Despite of totally different and independent sources of gravitation and inertia, at f
α
(l) = 0, the
(159) establishes the independence of free-fall (vq = 0) trajectories of the mass, internal composition and structure
of bodies. This furnishes a justification for the introduction of the WPE. A remarkable feature is that, although the
inertial force has a nature different than the gravitational force, nevertheless both are due to a distortion of the local
inertial properties of, respectively, 2D M 2 and 4D-background space.
E. The inertial effects in the background post Riemannian geometry
If the nonmetricity tensor Nλµν = −Dλ gµν ≡ −gµν ;λ does not vanish, the general formula for the affine connection
written in the space-time components is [50]
Γρµ ν =
◦
Γ ρµ ν +K
ρ
µν −Nρµν + 12N
ρ
(µ ν), (160)
where the metric alone determines the torsion-free Levi-Civita connection
◦
Γ ρµν , K
ρ
µν : = 2Q
ρ
(µν) +Q
ρ
µν is the non-
Riemann part - the affine contortion tensor. The torsion, Qρµν =
1
2 T
ρ
µν = Γ
ρ
[µν] given with respect to a holonomic
frame, dϑρ = 0, is a third-rank tensor, antisymmetric in the first two indices, with 24 independent components. We
now compute the relativistic inertial force for the motion of the matter, which is distributed over a small region in
the U4 space and consists of points with the coordinates x
µ, forming an extended body whose motion in the space,
U4, is represented by a world tube in space-time. Suppose the motion of the body as a whole is represented by an
arbitrary timelike world line γ inside the world tube, which consists of points with the coordinates X˜µ(τ), where τ is
the proper time on γ. Define
δxµ = xµ − X˜µ, δx0 = 0, uµ = d X˜µd s . (161)
The Papapetrou equation of motion for the modified momentum ([50]-[53]) is
◦
DΘν
D s = − 12
◦
R νµσρ u
µ Jσρ − 12 NµρλKµρλ: ν , (162)
where Kµνλ is the contortion tensor,
Θν = P ν + 1u0
◦
Γ νµ ρ (u
µ Jρ0 +N0µρ)− 12u0 K νµρ Nµρ0 (163)
is referred to as the modified 4-momentum, Pλ =
∫
τλ0 dΩ is the ordinary 4-momentum, dΩ := d x4, and the following
integrals are defined:
Mµρ = u0
∫
τµρ dΩ, Mµνρ = −u0 ∫ δxµ τνρ dΩ, Nµνρ = u0 ∫ sµνρ dΩ,
Jµρ =
∫
(δxµ τρ0 − δxρ τµ0 + sµρ0) dΩ = 1u0 (−Mµρ0 +Mρµ0 +Nµρ0),
(164)
where τµρ is the energy-momentum tensor for particles, sµνρ is the spin density. The quantity Jµρ is equal to∫
(δxµ τkl − δxρ τµλ + sµρλ) dSλ taken for the volume hypersurface, so it is a tensor, which is called the total spin
tensor. The quantity Nµνρ is also a tensor. The relation δx0 = 0 givesM0νρ = 0. It was assumed that the dimensions
of the body are small, so integrals with two or more factors δxµ multiplying τνρ and integrals with one or more factors
δxµ multiplying sνρλ can be neglected. The Papapetrou equations of motion for the spin ([50]-[53] ) is
◦
D
Ds J
λν = uν Θλ − uλΘν +KλµρNνµρ + 12 K λµρ Nµνρ −KνµρNλµρ − 12 K νµρ Nµρλ. (165)
Computing from (162), in general, the relativistic inertial force, exerted on the extended spinning body moving in the
RC space U4, can be found to be
~f(in)(x) = −m~aabs(x)Ω2(̺) γq = −m
~ef
Ω2(̺) γq
∣∣∣ 1m fα(l) − ∂Xα∂ xµ [◦Γ µνλ uν uλ+
1
u0
◦
Γ µν ρ (u
ν Jρ0 +N0νρ)− 12u0 K µνρ Nνρ0 + 12
◦
R
µ
νσρ u
ν Jσρ + 12 NνρλK
νρλ: µ
]∣∣∣ . (166)
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VIII. CONCLUDING REMARKS
We present a standard Lorentz code of motion in a new perspective of supersymmetry. In this, we explore the
intermediate, so-called, motion state for a particle moving through the two infinitesimally closed points of original
space. The Schwinger transformation function for these points is understood as the successive processes of annihilation
of a particle at initial point and time, i.e. the transition from the initial state to the intermediate motion state, and
the creation of a particle at final point and time, i.e. the subsequent transition from the intermediate motion state
to the final state. The latter is defined on the master space, MS (≡ M 2), which is prescribed to each particle,
without relation to every other particle. Exploring the rigid double transformations of MS-SUSY, we derive SLC as
the individual code of a particle in terms of spinors referred to MS. This allows to introduce the physical finite time
interval between two events, as integer number of the duration time of atomic double transition of a particle from M4
toM 2 and back. The theories with extended Nmax = 4 supersymmetries, as renormalizable flat-space field theories, if
only such symmetries are fundamental to nature, lead to the model of ELC in case of the apparent violations of SLC,
the possible manifestations of which arise in a similar way in all particle sectors. We show that in the ELC-framework
the propagation of the superluminal particle could be consistent with causality, and give a justification of forbiddance
of Vavilov-Cherenkov radiation/or analog processes in vacuum. In the framework of local MS-SUSY, we address the
inertial effects. The local MS-SUSY can only be implemented if M˜ 2 and M˜4 are curved (deformed). Whereas the
space M˜4, in order to become on the same footing with the distorted space M˜ 2, refers to the accelerated reference
frame of a particle, without relation to other matter fields. So, unlike gravitation, a curvature of space-time arises
entirely due to the inertial properties of the Lorentz-rotated frame of interest, i.e. a fictitious gravitation which can
be globally removed by appropriate coordinate transformations. The only source of graviton and gravitino, therefore,
is the acceleration of a particle, because the MS-SUSY is so constructed as to make these two particles just as being
the two bosonic and fermionic states of a particle of interest in the background spaces M4 and M 2, respectively,
or vice versa. Therefore, a coupling of supergravity with matter superfields evidently is absent in resulting theory.
Instead, we argue that a deformation/(distortion of local internal properties) of MS is the origin of inertia effects that
can be observed by us. In the framework of classical physics we briefly discuss the model of inertia effects and go
beyond the hypothesis of locality. This allows to improve essentially the relevant geometrical structures referred to the
noninertial frame in Minkowski space-time for an arbitrary velocities and characteristic acceleration lengths. Despite
the totally different and independent physical sources of gravitation and inertia, this approach furnishes justification
for the introduction of the WPE. Consequently, we relate the inertia effects to the more general post-Riemannian
geometry.
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